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DEPARTMENT OF THE ARMY !
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-D

12 APR 1975

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclozed is the Phase I Inspection Report for Lake Musconetcong Dam in

Morris County, New Jersey which has been prepared under authorization of ;
the Dam Inspection Act, Public Law 92-367. A brief assessment of !
the dam's condition is given in the front of the report. f

Based on visual inspection, available records, calculations and past
‘operational performance, Lake Musconetcong Dam, a high hazard potential
structure, is judged to be in fair overall condition. However, the
spillwvay is considered inadequate since 72 percent of the Probable
Maximum Flood (PMF) would overtop the dam. To insure adequacy of

the structure, the following actions, as a minimum, are recommended:

?
ir
|
|

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency operaticn

{ plan and warning system should be promptly developed. Also, during
; periods of unusually heavy precipitation, around-the-clock surveillance
‘ should be provided.

b. Within six months from the date of approval of this report, .
engineering studies and analysis should be performed to determine the dams

2

i foundation conditions and structural stability. Any remedial measures
f found necessary should be initiated within calendar year 1980.
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NAPEN-D

* Honorable Brendan T. Byrne

c. Within six months of the date of approval of this report, the
following remedial actions should be completed:

(1) Trashracks should be installed at the gatehouse intake. A means
of hoisting the trashrack into and out of its channels should also be

provided.

(2) The crack in the joint of the downstream face of the spillway should
be repaired.

(3) Inspection and repair, if necessary, of the concrete of the spillway
discharge channel at the upstream toe of the dam should be performed when

no water is flowing over the spillway.

(4) Spalled and eroded areas on the downstream face of the spillway,
the sidewalls, the discharge outlet structure, and the upstream end of the
culvert under Route 206 should be repaired. .

(5) An evaluation should be made of the ability of the iron picket
fence, along Route 206, to stop a fast moving heavy vehicle from accidently
falling into the spillway discharge channel.

(6) Within twelve months, from the date of approval of this report,
the depresaion in the concrete sidewalk along Route 206 should be investigated

and repaired.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James J. Courter of
the Thirteenth District. Under the provisions of the Preedom of
Information Act, the inspection report will be subject to release

by this office, upon request, five days after the date of this

letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161
at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.
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NAPEN-D

" Brendan T. Byrne

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

Bl Lok T
1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

L District Engineer

Copies furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
‘Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CN029

Trenton, NJ 08625
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LAKE MUSCONETCONG DAM (NJ00328)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 7 and 14 December 1978 by Langan Engineering
Associates, Inc. under contract to the State of New Jersey. The state,

under agreement with the U.S. Army LEngineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Lake Musconetcong Dam, a high hazard potential structure, is judged to
be in fair overall condition. However, the spillway is considered
inadequate since 72 percent of the Probable Maximum Flood (PMF) would
overtop the dam. To insure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of ;
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency operation
plan and warning system should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analysis should be performed to determine the dams
foundation conditions and structural stability. Any remedial measures
found necessary should be initiated within calendar year 1980.

‘c. Within six. months of the date of approval of this report, the
following remedial actions should be completed:

T

(1) Trashracks should be installed at the gatehouse intake. A means
of hoisting the trashrack into and out of its channels should also be
provided.

(2) The crack in the joint of the downstream face of the spillway should i
be repaired. *

(3) Inspection and repair, if necessary, of the concrete of the spillway
discharge channel at the upstream toe of the dam should be performed when
no water is flowing over the spillway.
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(4) Spalled and eroded areas on the downstream face of the spillway,
!J the sidewalls, the discharge outlet structure, and the upstream end of the
culvert under Route 206 should be repaired.

(5) An evaluation should be made of the ahility of the iron picket
fence, along Route 206, to stop a fast moving heavy vehicle from accidently

falling into the spillway discharge channel.

(6) Within twelve months, from the date of approval of this report,
the depression in the concrete sidewalk along Route 206 should be investigated

and repaired.

APPROVED:

Colonel, Corps of Engineers
District Engineer

DATE: /&W /525
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE MUSCONETCONG DAM
ID NUMBER: FED ID No NJ00328

STATE LOCATED: NEW JERSEY f
COUNTY LOCATED: MORRIS f
STREAM: MUSCONETCONG RIVER !
RIVER BASIN: DELAWARE ‘
DATE OF INSPECTION: DECEMBER 1978 t

ASSESSMENT OF GENERAL CONDITIONS

Lake Musconetcong is 52 years old and in fair overall condition. There is
spalling, deterioration, and cracking of concrete at different locations on the
dam, spillway, and outlet works that should be repaired.

e S e e

The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass 71% of the PMF. We !
recommend trashracks be installed at the gatehouse intake. A means of {
hoisting the trashrack into and out of its channels should also be provided. This |
should be done soon. The crack in the joint of the downstream face of the |
spillway should be repaired. This should be done soon. An inspection of the
concrete of the spillway discharge channel at the upstream toe of the dam i
should be performed when no water is flowing over the spillway. This should be |
done soon. The engineering properties of the dam foundation material should be 1
investigated by means of borings and tests, and stability analysis made using
present day methods to confirm our assumptions concerning the structural
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stability of the dam and appurtenances under different stress conditions. This
should be done soon. Spalled and eroded areas on the downstream face of the
spillway, the sidewalls, the discharge outlet structure, and the upstream end of
the culvert under Route 206 should be repaired. This should be done in the near
future. The iron picket fence along Route 206 should be cleaned and painted
and an evaluation made of its ability to stop a fast moving heavy vehicle from
accidentaly falling into the spillway discharge channel. This should be done in
the near future. The depression of the concrete sidewalk along Route 206
should be investigated and repaired. This should be done in the future.

The spillway capacity as determined by CE Screening criteria is
inadequate. The actual capacity of the spillway and the SDF should be
determined using more precise and sophisticated methods and procedures. The
need for and type of mitigating measures should be determined. Around the
clock surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done in the near

future.

mhﬁ

Dennis J. L Z( Y, P.E.
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" PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE MUSCONETCONG DAM

ID NUMBER: FED ID No NJ00328

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: MORRIS

STREAM: MUSCONETCONG RIVER
DELAWARE

RIVER BASIN:

DATE OF INSPECTION: DECEMBER 1978

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
990 CLIFTON AVENUE
CLIFTON,NEW JERSEY
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage

potential.
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SECTION 1| PROJECT INFORMATION

1.2

1.1 General

Authority to perform the Phase | Safety Inspection of Lake Musconetcong
Dam was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 1978.
This Authority was given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the US Army Corps of

Engineers District, Philadelphia, Penn.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Musconetcong Dam and
appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection report to imply that
a dam meeting or failing to meet the screening criteria, is per se, certainly

adequate or inadequate.

Project Description

Lake Musconetcong Dam is-a 52 year old,14-ft high, 237-ft long highway
embankment dam (Route 206) with a concrete upstream retaining wall and an
upstream over-fall type spillway. The downstream slope of the dam on the west
side of Route 206 is about 1% Hor. to 1 Vert. or flatter. The concrete crest of
the spillway has been raised one foot by means of timber planks bolted to the
top. There is a longitudinal spillway channel parallel toand upstream of Route
206. The retaining wall forms the downstream side of the spillway channel.
There is a gatehouse with four 3-ft-wide by 5-ft-high sluice gates and a 36-in-
dia discharge pipe at the right abutment. The spillway is a concrete weir 203 ft
long and discharge from the spillway channel is by way of a culvert under Route
206 into the Musconetcong River. The four sluice gates discharge directly into
the spillway discharge channel and into the culvert. Discharge from the pipe
crosses Route 206 and into the Morris Canal.

The dam is located in the Borough of Netcong on the Musconetcong River
Morris County, N&w‘ Jersey. It is at the southwest end of Lake Musconetcong at
north latitude 40° 54' and west longitude 74° 42.3. A regional vicinity map is
given in Fig 1 and essential features of the dam and appurtenances are given in

Fig 2.
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1.3

ae.

b.

c.

Lake Musconetcong Dam is classified as being "Intermediate” on the basis
of its maximum reservoir storage volume of 3370 ac-ft which is more than
1,000-acre feet, but less than 50,000-acre feet. It is classified as "Small" on the
basis of its total height of 14 ft, which is less than 40 feet. The overall size
classification is the larger of these two determinations, and accordingly the
dam is classified as "Intermediate" in size.

In the National Inventory of Dams, Lake Musconetcong Dam has been
classified as having "High Hazard Potential" on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the downstream
area shows that breach of the dam would cause damage to residences and be
hazardous to people utilizing Route 206. Accordingly, it is proposed not to
change the Hazard Classification Potential.

The dam is owned by the State of New Jersey Department of
Environmental Protection, Div. of Parks and Forestry, P.O. Box 1420 Trenton,

N.J. 08625.

The purpose of the dam is flood control and recreation. The dam was
designed by Corneleus C. Vermeule, Consulting and Direction Engineer for the
Morris Canal and Banking Company. It was constructed by the John W. Heller
Company in 1927. There is essentially no information available on the design

and construction history of the dam.

Pertinent Data

The drainage area is: 30.3 sq mi
The area of the Lake is: 307 Acres

Discharge at Dam Site

Maximum known flood at dam site: October 1903; peak flow reported
to be 2331 cfs at Lake Hopatcong

Ungated spillway capacity at 3460 cfs (controlled by culvert

maximum pool elevation: under roadway)
Total spillway capacity at 3460 cfs (controlled by culvert
maximum pool elevation: under roadway)

Elevation (ft above MSL)

Top dam: Approx. El. 863.5 (low point at two ends)
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Spillway crest:
Streambed at centerline of dam:
Maximum tailwater:
Reservoir

Length of maximum pool:
Length of normal pool:
Storage (acre-feet)

Top of dam:

Spillway crest:

Reservoir Surface (acres)
Top Dam:

Spillway crest:

Dam

Type:

Length:

Height:

Top width:
Zoning:
Impervious Core:
Cutoff:

Grout curtain:
Spillway

Type:

Length of weir:

El. 859.75
Approx. El. 849,

Approx. El. 851. at time of inspection

Approx. 14,000 feet
Approx. 13,900 feet

Approx. 3370 AF
Approx. 2200 AF

Approx. 318 Acres
307 Acres

Highway embankment with
U/S concrete face

237 feet

14 feet

63 Feet (roadway embankment width)
None observed

None observed

None observed

None observed

Over-fall
203 feet
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Crest elevation: El. 859.75
U/S Channel: None observed
D/S Channel: Longitudinal concrete channel
i. Regulating outlets Four 3 ft x 5 ft vertical lift sluice

gates and a control valve on a pipe
leading from the right of the gatehouse.
Discharge is controlled from gatehouse
at right abutment.

SECTION 2 ENGINEERING DATA

2.1 Introduction

In 1931 consideration was given to raising the crest of the spillway by 2.0
ft. This led to the development of technical letters by the Engineer C.C. '
Vermeule concerning the hydrologic aspects of Lake Musconetcong and the ‘

spillway. These letters are given in Appendix 1. The spillway was not raised as
originally proposed. However, the crest was raised | ft by means of timber f
planks bolted to the crest of the existing concrete weir. These planks have been |
maintained and were in place at the time of our inspection. |
{

No essential engineering information is available concerning the design
and construction of the dam. Consequently, an evaluation cannot be made.

Operation of the outlet works consists of maintaining a flow in the pipe
leading to the Morris Canal. This water is used by the Stan Hope Fire
Department for fire protection. During the winter a flow of water is
maintained over the spillway to prevent freezing at the spillway crest and the
left sluice gate is kept open slightly to prevent build up of ice and permit
measurement of water levels.

2.2 Rggional Geolt_)gx

Lake Musconetcong Dam is located in the New Jersey Highlands
physiographic province. The New Jersey Highlands extend across the State in a
northeast/southwest direction from the border of New York to the Delaware
River and includes the northwest portions of Hunterdon, Passaic, and Morris
Counties and the southeastern parts of Warren and Sussex Counties. The
province is part of the New England Physiographic Province and lies between
the Appalachian Ridge and Valley Province to the northwest and the Piedmont
Province to the southeast, See Fig 3.
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The Highlands are characterized by rounded and flat-topped
northeast/southwest ridges and mountains up to 1,400 ft high separated by
narrow valleys. The orientation of the valleys are usually, but not always
controlled by the underlying geologic structure.

Bedrock of the region is predominantly Precambrian gneisses, schists, and
matasediments. Some sedimentary strata, typically sandstones, shales and
conglomerate have been infolded and infaulted into the valley bottoms.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in a northeast southwest direction,
including the Ramapo FAult; the more than 30 mile long fault/scarp forms the
eastern border of the province. Faults control many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part
of the now dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered all of the dam site area.

The glacier stripped most of the existing overburden and weathered rock
and uncovered the numerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder
tills (ground moraine), whereas glacial outwash and recent alluvium cover the
valleys.

SECTION 3 VISUAL INSPECTION

Approximately one inch of water was flowing over the spillway crest at
the time of our inspection which limited the extent of our observations.
However, based on those parts of the dam and appurtenances we could observe
it is our opinion the dam is in generally fair condition.

Several construction joints perpendicular to the axis of the spillway crest

appeared open. Wooden flashboards approximately one foot high are attached

to the spillway crest. Water was not flowing uniformly over the flashboards.
The mid-portion of the spillway had less head flowing over boards.

The gatehouse contains five Coffin gate valve operators. The valves are
well maintained and easily operated by one man.

The left concrete spillway sidewall has deteriorated upstream and the soil
has eroded to a depth of about 2 ft behind the sidewall.

-5-
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Spillway discharge goes under Route 206 through a concrete culvert into
the Musconetcong River. To the right and parallel to the river is a portion of
the old Morris Canal that feeds into the river further downstream.

The downstream face of the spillway has small spalled areas and vertical
cracks at construction joints. Spalling and deterioration of the concrete has
occurred at the discharge outlets of the gatehouse.

Deterioration of the concrete has occurred at the entrance to the culvert
which crosses beneath Route 206. A small amount of debris has collected in the
spillway discharge channel. The riprap at the left end of the spillway and the
right side of the gatehouse is missing. Erosion and deterioration of concrete has
occurred at the right downstream sidewall of the culvert under Route 206 and
erosion has occurred at the left downstream sidewall.

A section of the sidewalk above the dam has depressed about 2 inches.
The iron fence along Route 206 has rusted and appears to have at one time
stopped a vehicle from falling into the discharge channel.

The earth slopes surrounding the lake are relatively flat and no adverse
conditions were observed. Our Visual Inspection Check List is given in Appendix
2 and Photographs are given in Appendix 3.

SECTION 4 OPERATIONAL PROCEDURES

Operation and maintenance of the dam is the responsibility of the
N.J.D.E.P. Division of Parks and Forestry. There are four 3 ft by 5 ft vertical
lift sluice gates and a control valve on a 36-in-dia pipe. The operator stands are
manufactured by Coffin of Boston. They are well maintained and in good
condition. They can be operated by one man. The 36-in-dia pipe provides a
constant flow of water to the Morris Canal which is used by the Stan Hope Fire
Department for fire protection. The sluice gates are seldom opened except in
the winter when the left gate is maintained open slightly to prevent ice forming
and permits water level measurements.

SECTION 5 HYDRAULIC/HYDROLOGIC

No information is available concerning original design data for Lake
Musconetcong Dam. The results of studies made in 1931 subsequent to its
construction have been given in Appendix 1.
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The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
with the evaluation guideslines for dams classified as high hazard and
Intermediate in size. Hydrologic design data for this dam is not available. The
PMF has been determined by developing a synthetic hydrograph based on the
maximum probable precipitation of 22.4 inches (200 square mile - 24 hour).
Hydrologic computations are presented in Appendix 4. The PMF peak inflow
determined for the subject watershed is 6140 cfs.

The capacity of the spillway is 3460 cfs which is less than SDF.

Flood routing for the PMF (with the gates closed) indicates the dam will
overtop by 1.8 ft. We estimate with gates closed the dam can adequately pass
71% of the PMF.

The downstream potential damage center is a well traveled highway
(Route 206) across the crest of the dam and nearby residential buildings, which
are located downstream of the dam. Based on our visual inspection of the
immediately downstream topography and knowledge of the dam it is our opinion
that dam failure resulting from overtopping would cause excessive property
damage and could potentially cause more than a few deaths.

Drawdown of lake below spillway crest has been evaluated considering the
four 3 ft x 5 ft sluice gates and the 36-in-dia discharge pipe function properly
and are utilized for this purpose. Our calculations indicate the lake level could
be iowered 5 ft in approximately | day and 9 ft in about 5 days.

SECTION 6 STRUCTURAL STABILITY

There is no available information concerning the dam foundation material.
However, it is our opinion based primarily upon our visual observations, and
evaluation of the type and conditions of the dam, that it is stable under static
loading and is likely to have conventional safety margins.

Lake Musconetcong Dam is located in Seismic Zone 1 of the Seismic Zone
Map of Contiguous States. In its present condition the degree of structural
stability is assumed to be adequate with respect to both static and seismic
loadings.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

Assessment

Lake Musconetcong is 52 years old and in fair overall condition. There is
spalling, deterioration, and cracking of concrete at different locations on the
dam, spillway and outlet works that should be repaired. The spillway capacity
as determined by CE Screening criteria is inadequate. We estimate the dam can
adequately pass 71% of the PMF.
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7.2 Recommendations/Remedial Measures

1.

3I

4.

5.

6.

7.

We recommend the following remedial measures:

Trashracks should be installed at the gatehouse intake. A means of
hoisting the trashrack into and out of its channels should also be provided.
This should be done soon.

The crack in the joint of the downstream face of the spillway should be
repaired. This should be done soon.

An inspection of the concrete of the spillway discharge channel at the
upstream toe of the dam should be performed when no water is flowing
over the spillway. This should be done soon.

The engineering properties of the dam foundation material should be
investigated by means of borings and tests, and stability analysis made
using present day methods to confirm our assumptions concerning the
structural stability of the dam and appurtenances under different stress
conditions. This should be done soon.

Spalled and eroded areas on the downstream face of the spillway, the
sidewalls, the discharge outiet structure, and the upstream end of the
culvert under Route 206 should be repaired. This should be done in the
near future.

The iron picket fence along Route 206 should be cleaned and painted and
an evaluation made of its ability to stop a fast moving heavy vehicle from
accidently falling into the spillway discharge channel. This hould be done
in the near future.

The depression of the concrete sidewalk along Route 206 should be
investigated and repaired. This should be done in the future.

The spillway capacity as determined by CE Screening criteria is
inadequate. The actual capacity of the SDF and the spillway should be
determined using more precise and sophisticated methods and procedures.
The need for and type of mitigating measures should be determined.
Around the clock surveillance during periods of unusually heavy
precipitation should be provided, and a warning system established. This
should be done in the near future.
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Mesorandum Concerning Spillway at Lake

Msconeto ong.

fhh has been computed sccording to the requireaents of
tie Yater Policy Coamission, whioch are statsd to de 100 ou.ft.
per seocond per square aile of catchamt, which for the £0.3
squsre miles would oall for 3,030 ocu.ft. per sesond. The spill-
way is 203 ft. long. Co-efficient has been taken at 3.33 in the
forsula - ¢ = 3.33 X the square root of the cudbe of K.

With the gates closed, the adove dissharge would ocall
for a height on the spillway of 2,7C It. snd with the gstes open
2,18 tt.

There are four sluioce gates,eack 3 x 5 ft. The elava-
tion 0f the raised spillway is 6861.0, and ef the center of the
&ates 852.5. 4#ith 0.0 ft. depth on tne  illway, the head on
the cates t80 9 ft. With C » 0,68, the discharge of the four

g3tes is estimated at 896.5 ocu.ft, per seoconi.

Jith the gates open inerefore, the Lkeight om tue
spillway recuired for the above maxisum discharge will de as
beforw ."lt.‘. 2.15 1t

TLe net hemd op tWe apiilwiy unier fiood coniitions
will e es follows:

Sith the 3luioe gates closed -’ . = H,080 ou.ft. per
second, tne w.ter ~ill rise in ‘rc¢ ohannel delow the J-illwy
ard 4t the <ate houss to eclevation 860.3. .t the far end of the

.a:‘i.;'.;-’ \ A !-0!,_'3‘ in tne 3tarnel vi.. ce 662.6.
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The water on the spi.lway «1ll de 863.72. Tre nret hemd
or difference in wuter levei -Dove nnd below the spillwajy will Yo
at the gate house J.42 ft. and ot the far end of tre .;iilway 0.92
Te.

¥ith the sluice gates opa, tae Juiscnarge over the
spillway will de 2,133.8 ou.ft. per second. Tne slevation of
tre water below the spillway at the gate house >111 de 809.45,
and at trLe far end Of the espillway 861.95. Tte et Lead on the
dam under these conditions aill be at tue gate Louse ¢.7 ft.,
and at the far end of the spillway 1.2 ft.

It should be noteu from the adbove figure that the
2Axicum pressure on the dewm will oocour when the lake is Jjust
level with the spillwny,

Althoush the spillway wiil «zply oarc or the adove
soount of water, it 1s far deyond wint can ever o cur. Ihe
d1sctsrge from Lake hHopataong was oarefully estiznted when the
Qi wea Duilt, and it was found with W inflow to the lake of
115 ou.ft. per second per sguars mile, owing 0 the abdsorption
31 anter by tbe lake in resching a given heigat oz the s;pillway,
the iischerge over the spillmmy souil not exceed 1260 su.ft.
ger secord. This zaximuz would oocur at ie=st twel ve hours
later thun the zaxizua from tuc lower 0 takzent ol 4.9 s.uale
niles, °nd 1t 1s estitated i these Ilures tnat the zaxiocum
discnarge over tre .uc at Lake lusconetuong ocnnct sctuslly
020~0d 14, su.ft, per secomd. This wili cause a Tise cf
l.t4 It, or the opillery with the gcutes closed, or ".33 ft. w~ith

0 %4 27 e€n,




The old ocanrl] daz st Saxton ialls 820054 for nearly
vne bundred years and ocould never have rexained there had the:

d1 soharge at that point exceeded 60 ocu.ft. per Jeoand per square

aile.
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June 4tL, 1951.

Nr., dowarda 7. Critcllow,
CaviSlOn rpgineer,

-tate #ater :olicy Cozxisaton,
28 Jest state Strect,

Treaton, L., J.

sear .r. Critoklow:

aeplying to your tavor I tne Znd {nst., the spili-
way was cCOogputeld on an average co-etlisiernt of 3,33 atter we
Lad ound tnat the jo-efficient was 30 close to that trat
we s0ulld use tue :1Dles based on %ie Fruncis forcula., However,
I 4ill ~1ve you the conditions zore in 1e%2:11 as follows:
. o g Coy 1L "Mime 5y =)o <ac) r100 €

= ; T:.6 water elevat.ons Jelow ke spiiiway are, at
t.e gate Louwe do0.JS,” at tre zilale point of apiliway 361,07, ~
ind at the south erd 862,8. - The 11rst kalf Of ke spillway
IT0L ti.e Sate fouse is practicaliy 8 iree l:scrarge, for e
resson tuat trnc aDlOVe clevations are not to stillwater as
re.uirel 1n tLe guboersed ieir {orzula, bdut are taken shere
t..e velooity 1s very hign, it bDeing imyossidie to get rke
Lakures 3P 3%i.l-water, CTonseguently o ‘ne first 1J1.0 :t,
tre co-elii:c.ent 15 taren at J,.433.Y This i3 (roz ex:erizents,
SET.€3 3 0! ‘fe TCrnei. .Xpericer.ts, rase :3, Se¢3. & ie. p87eEr

e W

! i@ STliaNny I oAvVe waeld
rel weirs, sez .rinsacliors,

P s b S8 H B

al:lad T Ll2euly e, Ay 1338, [ase 139, (n tzis zeper e
i768 certa.rn corrections or e head gnlleld "av, ard after
%a8 CO-reclion 1s .ade, tie liscnarse i3 cozputeld as if in
e 5.8

Tie Diloairs ure tre vnlues of R and k,
tie _ale LTZOUSAOLE OnI noVEr,InS,

E teing

v
i e B TB: % Bald.® LA, & v 0.0V _ 4t 30,7 %, so\le.
¢ Jedw.
Vil R e e
- e .‘ - ’d’




f. hewmrl T, Critonlow

At south end b = 1,80.

. From ‘he above, the value X « for 1 ft. of spillway
i3 workel out as iollows:
x1ddle of s, lway, « = 15.61 7 =
At 50,75 ft. south of middle, o = 14.25
% south end of spillway, q = 11,36

From the above we ob‘ain the rfallowing iiscLarges
Sver 3ever-l sections of tne spillway,

Fir3s: (811 from »ate house:
< ® 1.61 x 101.3 = 1,584 0.fe8. ¥

For next juarter of spillway:
< "= 14.93 x 50,75 = 758 3.fe80 ¥

For tne 3outh quarter of spillway:
< * 12,805 x 50.76 = 680 c.fe8. ~

Total 41 soharge 2,992 0ele8s 7
| 4

This correspords to s co-elficient of J.29, Lowever,
1% Jdoes r:t tace iato ascount the fsct tireidy stateld, tmt bk
i3 not taxen %0 stillwater, and that unjuestionadly tre high
velositly ceiow the _;i.iwqy a1.. 1nsreege it., For tiis reaion
. consiser 1t comsecvative 0 Lot I, 3 trnroughout. lHowever,
i %e 1duve .29 i8 Lseld, °“Le :iiiilerence in lfewd is triflirz.

Takins up next tne jus3t.or you ra:sed as to tle 1:s-
LArCE IT0Z a34e nO0fatoorng, 1 4.4 con:c.ler pregent day jordit.ons.
TL13 w4 %Lorouckly worzeld out, as [ previously stated, wmsn
tie driilway and Sates at Lage Hopationg werse designed. lhere
i€ 1our Sates trere, —easursierg 3 f. x & ft,, ard witn the
#s%:r Level with tre srillway, toe rnead or e zester of the
~si%e8 .8 s.¢ %, Mith & co0-e:2131ent 97 (.c2, this 2ives &
ia33narde ol Ll3.7 3.i.8. :0r @90k gate, or 91z cu.f.8. fCP
I0Lr SuteS,  C.€ ZANIILE Oni.ition3 ware fouwrld to te witn
f.. £1%€8 Qyer aAnd . I, Jn tne 3spiliway, Siving a total
dis:narge a3 ;r vid.aly swated, Oof 1260 c.l.3., tle Splli.wwy

;--;-". “.w oo ‘Aan-c'.

Tre i8ke :onta.us 2,+4d asier i ine total
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. ~cownnd T, Critenlow sure Gep.  gss
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Jalcnient incitdirs e lake 13 ll.4 sy.Blie3., fe zeade several
sx&;utationy dul stink a 3.ngle one will show e 12poesidil-
1ty of he aaxizud :low ever reacnins 1dove 1260 o.f.8. The
inilow {s dased on the Pegquarrock im Octoder, 1902, ani st
trat poirt it degar wmith rno disonerze, after thirty-three
Lours it reacked 6,000 s.1.8, and &t tre erd of sixty-six
sours 1t rad falled to 1800 a.fe8. Considering the retarding
intluence of *re laxe, we 24y use t.esc Iigures and taking
1orty per sent 0o: tie sdove for Lake Hopatcong, mhish gives

L irllow at e end of thirty-three nours of 2400 a.!.s.,

ard at e end of sixty-six hours cf 720 3.'.8. A lzese
rates tre total valuze Of inflow would de as follows:

F{rst ¢4 rours 142,860,000 cu.ft.
Yext 43 hours 133,323,000 * °*

Ydtal for ou Lours 327,858,000 ou.rt,

il we assuse WAl e saled wert open At the desinning
0: te 1i2.d, snian aduld te tue -ond.tion produsing | mMIIEUE,
WE 3..0L.d (AVE iz IJLIoWINS OUC!loW JUTIRG e Iirst thismy-
L0t LOLS3, 19 Tise OR 'le LDl.. WY Jeingk 6 irshea.

LPouSn the Soatew 109,155,440 ou.12.
Jecrod .a lLage o 1rahes 3,203,840 *
CaTLADF® Jver gpillwwy 1,0C9,c0C * =

Jotal Visxrnarge 169,371,180 cu.rt,

L3 tne el ‘APt etLree OUPS ‘e Jisonarge wx.d
antinee AT e suze ™te hraush the sates, du? the lake woulld
Tlie LU insles further L0 wW.nt ULe d.3iarsce cver e spillway
A2%sd ¢ ldue D\ Leal 3¢ 2. This would 2.3793e of e
SEETLISEr o %ir Tesod Rd 1040V

ce KNLAPSE LIJUSL sates 109,103,440 u.l.
Jtomd .o .ac@ O iNCl.28 tdsaldysdo *
vedliGIgE Vel SPLIAWNS 26,730,000 * °

153.191. ’uc QB.!‘.

JuPile 1@ H1XyeilX L..PS ‘Lerelore, tne inilow would

Je¢ 487,223,070 :u.ft. onq iy offset J2018,8¢3,1€0 su,.ft. e
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r, Rowssd D Critonlow Juce athL, lail.

e

d1Zferezce .s uniggortant I Lave zot resomputeld i1t 0 zare
t:.e balange exast,

For the adove flood therefore, the zaximum liscmarge
oc:uricg at tre eni of sixty-six hours would be:

Through the gates 9156 o.f.8.
Over spillwey 342 c.1.8.

Total 1260 c.!.8,

The only use made of the Canal iata was in computing
tr.e voluue 21 tue :lo2d, cale up of the amount discharged
turowhk U.e sates plus a ver, large acocuzulation in the laxe
iLe %0 tie tize 1t was irawn down., Tiese oalculations Tully
ieconpstrate trat ‘gere nsd deem ro tlood st Lake Hopateong
30 severe as re Jne Oor the Pequmock, upcn whish we have
based tLe above estizate. The r=infall at Lake Yopatcong is
2eterially le3s %rer elons tlLe trejuannosk.

iesmaps °re :cllowiry presertacian wiil dezonatrate
—-SS€ LILALtEly The LI, C. .cadlly 91 4 l.scnarde [ fox Lake
“IPUTISr e PRABRATE L. U 34 ond teet cer j.uncTe Tiie, or ZS40
Je:c:Q e,

Firs: et us as3w=e wat tre gates are cporn, 1is-
(ATEINg 313,80 dc0cond iret, I MOUil el Te relessnsy trat
tie ll&parge over tne Jpi..eey 3rould reech 1€ll.l sesond
tuel B SJave e RLOVE ZRXISLA. The Jjii.wyy 13 1CC ft. long
ard to reack this 1i1ssccarge F aust equal 2.37 oz ke srillway.
This sduwad e wire et ‘e lake siould (Lll up 2.97 ft. in re

3.Xty-81X LOur3, Ani ILis would adsord 303,416,300 cu.ft, -

ke iiscbarge over tre spillway 2wring
96 brs, at 31C.8 c.f.8, would =

Jie discmarge wruen tLe gates for toe
saze per.od would azcurt to

133,881,6CCc * °
218,306,350 * *

This eould oive e tO%al {ur 66 nrs, Of 717,605,230 ocu.tt. ’

TLis 13 .! 0urse Agairst :re s3tuil inflow as

T —

T g T T — e gt e e

soxputed defore 327,888,060 su.f2.
I° will ce sten tO nAve leer 1@pIs3idle fur the iaxe
tooever ~.ge %9 % LeiSLt trat aduld . ie J.37 ft. .3 We 351ll- B
“u,, ; ,,
| |
! %
b7
|
4
4
—se— —
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Yoxt let us sssume that tre gates receined ciosed.
ither in oraer to reach 8 Jdiscuarge 0f 2o40 se:ond reet aver
tie spi.lway we nust Lave a hclghit above the spillesy 2 3,87
it., the la.e® deing i1lled up to & corresponiing Leight. We
3ndull therefore tave tor the 3ixty-six hours the Zoilowing:

3,87 ft. on the lake
Disccarge over apillway, oo
&£ra.¢ 1270 se:zord ft. v, 7£2,000. " *

411,803,790 su.1t.

Tiil3 18 82a1in cocnsideraaly core trhan douole the
actual amount of the rua-oif based upon tke Fequannook record
ot 1902,

Concermnirg :he discnarge at 3Saxtor rails in 1303,
a caretul survey of :oaditions trtece as they were vefore
we rebuilt tre dam, snows tkat tre weter rose on tne i1m to
e.evation 93.8. This gave tie 1o0llowing spiilway :ord.:ions.

L « 111,2

E Ld ‘04

Di €xcc arge C,420.%
L L Q".

!': - Z.O

Vigcnarge 3063
o - 20.

K o 1.7

Jischarge 137,86

Total Spillwuy vis:narce 3,373.4

in addition the ysate measured > :t, x 12.¢ tt., or
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APPENDIX 3

PHOTOGRAPHS

LAKE MUSCONETCONG DAM
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Dam (Route 206). 7 December 1978
Looking downstream.

-

Spillway. Looking west. 7 December 1978

| LAKE MUSCONETCONG DAM 2-1




R

Spillway. Looking east from 7 December 1978
gatehouse.

7 December 1978

Debris in spillway.

LAKE MUSCONETCONG DAM




Spalled and cracked con- 7 Decembér 1978

crete a¥d timber riser on
crest ot spiliway.

Upstream entrance to gatehouse. 7 December 1978

LAKE MUSCONETCONG DAM




Deteriorated riprap at right 7 December 1978
abutment.

Discharge from gatehouse into 7 December 1978

spillway channel. Note
deteriorated concrete.

LAKE MUSCONETCONG DAM
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Spalled concrete at upstream
side of culvert under Route 206.

Culvert under Route 206.
Looking upstream.

LAKE MUSCONETCONG DAM

7 December 1978

7 December 1978




Erosion and spalled concrete
at right sidewall below culvert
under Route 206.

Looking downstream.

LAKE MUSCONETCONG DAM

Discharge channel. 7 December 1978

7 December 1978

S . S

-~



Left abutment area. 7 December 1978
Looking south.

et A A i - et 4 o= P o ”~~

Spalled concrete at end wall 7 December 1978
of spillway channel. Note
absence of riprap.
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Memorandum to Mr. A.L. Sherman, State Water Policy Commission,
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Memorandum to Mr. C.C. Vermeule from H.T. Critchlow, dated
2 June 1931.

Letter to Mr. H.T. Critchlow from C.C. Vermeule, dated
4 June 1931.

Memorandum to Mr. A.L. Sherman from H.T. Critchlow, dated
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